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We, Harris-Intertype Corporation a 
corporation organized under the laws of the 
State of Delaware, United States of Amenca, 
of Illuminating Company Building, 55 Public 
Square, Cleveland, State of Ohio, 44113. 
United States of America, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement:— 

The present invention relates to apparatus 
for handling a sheet by causing the sheet to 
hug a moving surface, and more particularly 
to sheet hold-down devices for use in 

Erinting presses to cause a moving sheet to 
ug the surface of an impression cylinder. 
According to the invention there is pro- 
vided apparatus for handling a sheet by 
causing the sheet to hug a moving surface, 
comprising a movable surface, and electro- 
static means adjacent said surface tor 
establishing electric charges and an electric 
field in a direction from said electrostatic 
means toward a surface to attract the sheet 
to the surface, and wherein the apparatus 
includes additional hold-down means for 
directing air against the sheet to control the 
latter in combination with said field. 

The apparatus is suitable for use with a 
wide range of stocks from very light and 
flimsy sheets to heavy sheets such as card- 

**°Thc apparatus is so constructed and ar- 
ranged that the electrostatic field for elec- 
trostatically charging a sheet moving with a 
surface is established in one plane to hold 
the sheet against the surface and a second 
force field for urging the sheets against the 
surface is established in a plane diverging 
from the first plane but directed towards 


the moving sheet in a direction opposite to 
sheet movement 

The apparatus may be arranged to cause 
a sheet to hug a rotating cylinder in which 
a stream of air may be directed along a 
cylinder to effect the holding of a sheet 
thereagainst, or in which an electrostatic field 
for electrostatically charging the sheet to 
cause the latter to hug a moving cylinder may 
be established, or in which both air and elec- 
trostatic fields may be used simultaneously. 

The apparatus provides for holding a sheet 
to a rotating cylinder in a printing press in 
which an electrostatic field is established 
in one plane for charging a sheet to cause it 
to hug the surface of a cylinder moving with 
the sheet and an air stream whtch is directed 
at about 45° to the electrostatic field to 
apply an air force to the sheet to hold it 
against the cylinder. 

The apparatus further provides for caus- 
ing a moving sheet to hug a moving surface 
adjacent to and moving with the sheet in 
which the effectiveness of the sheet hold- 
down device is increased by causing air to 
move from the device toward and against the 
sheet in a direction opposite to the direction 
of sheet movement. 

The apparatus still further provides a 
printing press in which an electrostatic fie d 
or an air stream, or both may be selectively 
applied to a sheet to cause it to hug an im- 
pression cylinder as it approaches a printing 
nip with the air field being applied in ad- 
vance of the electrostatic field. . 

Still further, the apparatus has a housing 
of insulating material covering a conductive 
member for establishing electrostatic charges 
and an electric field and in which air move- 
ment is provided from internally of the hold- 
down device outwardly through openings in 
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ber 20 with the annular space 22. The air 
issues from the openings 32 into the annular 
space 22 and from the interior, i.e.. annular, 
space 22, the air moves through openings 34 
6 in the tubular housing. The openings 34 
are spaced along the length of the tubular 
housing and have axes which extend at ap- 
proximately 45° to the j>lane of the needles 
25, The axes of the openings 34 extend from 
10 the hold-down device 15 toward the sheet 
on the cylinder 10 in a direction opposite to 
the direction of sheet movement. As is illus- 
trated in Fig. 3. the axes of the openings 32 
in the conductive member 20 lie in the same 
15 plane as the openings 34 and the openings 
32. 34 are aligned. 

A hold-down device constructed In accord- 
ance with the preferred embodiment provides 
a hold-down device which is suitable for use 
20 with a wide range of sheet materials. In a 
printing operation, a printing press might be 
used to print very light and flimsy sheets or 
rather stiff or heavy board which is ex- 
tremely difficult to hold against the surface 
25 of the impression cylinder. In the case of 
light paper, an electrostatic hold-down tends 
to crease and fold the paper and the elec- 
tric field is preferably turned off arid some 
air is supplied to the sheet hold-down de- 
30 vice when such papers are being printed. The 
air then is directed out of the device in a 
generally tangential direction along the sur- 
face of the cylinder, but in a direction op- 
posite to the direction of feed and will func- 
35 tion to cause the light sheet to closely hug 
the impression cylinder without wrinkling or 
creasing. For normal weight stocks, it is 
generally necessary to use only the electro- 
static sheet hold-down. However, for many 
40 of the heavier stocks including cardboard, 
the combination of the air hold -down and 
the electrostatic sheet hold-down make it 
possible to cause very heavy stock to hug 
the electrically grounded metal impression 
45 cylinder. While the air applies a force to 
the heavy stock which is in addition to that 
applied by the electrostatic charges, the air 
also increases the effectiveness of the hold- 
down device in applying an electrostatic 
60 charge to the board. 

Fig. 4 illustrates schematically a simple 
control circuit for operating the hold-down 
with air, or electrostatic charges, or both. 
As is shown therein for each device, the 
55 electrostatic effect may be turned off and on 
by operating a switch 40 connecting the 
member 20 to a high voltage unidirectional 
power supply which is grounded as is the 
metallic impression cylinder 10, while the 
60 air may be controlled by a switch 41 for 
operating an electromagnetic valve 42 for 
turning the air on and off. The switches may 
be operated to turn on either, the electro- 
static hold-down, or the air hold-down, or 
65 both. A manually operated valve 44 is 


located ahead of the solenoid valve 42 and 
is adjustable to control the pressure of the 
air and in turn the force of the air stream. 
A gauge 45 is located between the valve 42 
and the hold-down device to indicate the 70 
air pressure. 

As is illustrated in Fig. 1, the electrostatic 
sheet holdniown device 15 1 which is substan- 
tially identical to the device 15 is positioned 
at the transfer point between the cylinder 13 76 
and the impression cylinder 10. The de- 
vice 15 l is disposed so that the air from the 
openings 32 of the device is directed tan- 
gent ially along the cylinders 10 and 13 at 
their point of tangency. When the cylinder 80 
13 is a transfer cylinder for transferring a 
sheet from a preceding printing unit to the 
impression cylinder 10, the sheet will be 
freshly printed on the side facing the trans- 
fer cylinder 13 and the air will aid in pre- 85 
venting off-setting of the printing on the 
sheet onto the transfer cylinder 11. 

Similarly, the device 15 11 may be oriented 
so that the air issuing from the openings 32 
is directed generally tangentially to the cylin- 90 
der 10, between the cylinder 10 and the trans- 
fer cylinder 14. The electrostatic hold-down 
device in this location will cause the sheet 
to hug the surface of the impression cylinder 
as the sheet leaves the printing nip and 95 
moves to the transfer point between the im- 
pression cylinder 10 and the transfer cylinder 
14 and the air which is directed between the 
freshly printed surface of the sheet and the 
transfer cylinder 14 will aid in preventing 100 
offsetting onto the transfer cylinder 14 on the 
delivery side of the nip. 


WHAT WE CLAIM IS: — 

1. Apparatus for handling a sheet by 
causing the sheet to hug a moving surface, 105 
comprising a movable surface, and electro- 
static means adjacent said surface for estab- 
lishing electric charges and an electric field 

in a direction from said electrostatic means 
toward a surface to attract the sheet to the 110 
surface, and wherein the apparatus includes 
additional hold-down means for directing 
air against the sheet to control the latter 
in combination with said field. 

2. A sheet handling apparatus according 115 
to claim 1 wherein said electrostatic means 

for establishing an electric field and said 
means for directing air are individually con- 
trollable and may be used individually and 
in combination. 120 

3. A sheet handling apparatus as in 
claim 1 or 2 wherein said electrostatic means 
comprises an elongated electrically conduc- 
tive member for establishing said charges 
and electric field and a housing of insulat- 125 
ing material covers said conductive member 
and provides an air space between said mem- 
ber and housing, said housing having first 
opening means in said housing on the side 
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A. A. THORNTON & CO • 
Chartered Patent Agents, 
Northumberland House, 
303—306 High Holbora, 
London. W.G1. 
For the Applicants. 
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